At therapeutic concentrations, olanzapine does not affect basal or insulin-stimulated glucose transport in 3T3-L1 adipocytes.
The newer, atypical antipsychotic drugs have improved the treatment of schizophrenia and are widely used. A disadvantage is that they increase food intake, promote weight gain and may facilitate development of diabetes. The mechanism of the latter effect is controversial. A possible interaction of these drugs with glucose transporters has been proposed: peripheral insulin resistance may develop if these drugs inhibited glucose transport in cells which express the insulin responsive glucose transporter, GLUT4, i.e., muscle and adipocytes. To test this hypothesis, we incubated 3T3-L1 adipocytes, which express GLUT1 and GLUT4, with the atypical antipsychotic drug olanzapine for 1 or 20 h and then measured basal and insulin-stimulated glucose transport. The doses of olanzapine tested (70 nM and 350 nM) encompass and exceed maximal steady-state concentrations of the drug in plasma of patients maintained on maximal recommended doses (20 mg QD) of olanzapine. A maximally stimulating insulin concentration (100 nM) accelerated glucose transport 10- to 15-fold in 3T3-L1 adipocytes, and the half-maximally stimulating insulin dose was 0.4 nM. Olanzapine (70 or 350 nM) did not affect basal or insulin-stimulated glucose transport following 1 or 20 h drug treatment at any insulin concentration tested. The data do not support the hypothesis that olanzapine at therapeutically relevant concentrations may cause peripheral insulin resistance by direct interaction with the insulin responsive glucose transport system.